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Logical reasoning is fundamental to human intelligence, but the logical process-
ing system of cognitive agents is dierent from propositional logic, especially on
solving problems which are linked with the counterposition. This is partly because
a cognitive agent cannot acquire every essential information for reasoning because
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of our limited capacity. Therefore, our cognitive system is expected to find the nar-
row optimal relevance information. Relevance theory (Sperber and Wilson 1986)
is based on a definition of relevance and two principles of relevance: Cognitive
Principle means that human cognition is geared to the maximisation of relevance,
and the second principle which called Communicative Principle shows that utter-
ances create expectations of the optimal relevance. This theory explains the most
important process of inference to select the optimal information which is essential
to interpretation of utterance, and to ignore inappropriate data which is irrelevant
to current information. This paper proposes the framework of multiple-valued
logic based on the philosophy of the cognitive principle, and reveals the eect of
both settledness and relevance of information on everyday reasoning including of
the interpretation process of the various types of conditionals in Japanese.
?????: ?????????????Wason?????????




















































???? ????????????? T??????? t; t0 ????? (transitive)?
???? (irreflexive)???? (liner)?????? “<”???? t < t0 ????????
? (t? t0???)???????????????????????????????
??????????
(1) a. hw; ti = fX j ~Xhw; ti = 1 _ ~Xhw; ti = 0g
b. hw; ti  hw; t0i
???????? ts ?????????? Khw; tsi???????????????
??????????? E ????????????
(2) a. Khw; tsi  hw; tsi
b. E  Khw; tsi
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????????X???Y???????????????? E???X??????
???? Y??????????????(3)??????????A  B? “entailment”
?????A????????? B???????????
(3) E; fXg  Y
1. 3 ??????????
















a. ???? (??)????? ts ?????x 2 hw; tsi?????? x??(?
??)?????????
b. ?????????? ts ?????x < hw; tsi?????? x?????
???????
c. ??????????????? wR, ???? ts ?????	hwR; tsi 
hwR; tsi ?????? 	hwR; tsi ??? x ???? entail ????1???





(5) a. ?????? Khw; tsi??? Khw; tsi  hw; tsi?????
b. ?????????????? x?x 2 Khw; tsi?????
1x? y? entail?????x?????????? y??????????
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(6) a. ???????x < hw; tsi?????? x??????
b. ???????x 2 hw; tsi?? x < Khw; tsi?????? x??????














































































(communicative principle of relevance)???????????????????????

























(13) X Y X^Y X_Y X!Y :X
a. 1 1 1 1 1
b. 1 U U 1 U 0
c. 1 0 0 1 0
d. U 1 U 1 1
e. U U U U U U
f. U 0 0 U U
g. 0 1 0 1 1
h. 0 U 0 U 1 1
i. 0 0 0 0 1
????????????????????????????????????????
????????????????????????????????????????
?X ??? X (X!X)???????????X ????? U (??)?????????
? U??????? (??? (13e)???????)?X!X ?????????????
X_:X??????X????? U?????????? U????????????




?? X ?????????? v(X)?????(14)????????????????
??????????????????????????????? U= 0:5?????
(15)??????????????
(14) a. v(X^Y) = min(v(X); v(Y))
b. v(X_Y) = max(v(X); v(Y))
c. v(:X) = 1   v(X)
d. v(X!Y) = min(1; 1   v(X) + v(Y))
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(15) X Y X^Y X_Y X!Y :X
a. 1 1 1 1 1
b. 1 U U 1 U 0
c. 1 0 0 1 0
d. U 1 U 1 1
e. U U U U 1 U
f. U 0 0 U U
g. 0 1 0 1 1
h. 0 U 0 U 1 1
i. 0 0 0 0 1
????????(13)??????X!X??????????????????(13)
?????????????????????
(13), (15) ??????????? 1 ?????????????????????
?????????????????100???50???10???5???1??? 1
???????????????????????????????????????
U= 0:5?????????????100?????? 50?????? 10?????? 5
?????? 1?????????????????????????U?????(15)









MLSP????? X???? (??????????????????????) P(x)
? (16)????????????X???????? :X???? P(x)??P(x)???
? (17)???????
(16) a. ?? X ???? P(x)? 0 5 P(x) 5 1?????
b. P(x) = 1????? X ????????????? X ?????????
c. P(x) > 0????? X????????????????????????
???
d. P(x) = 0????? X??????????????????????? :X
?????????
(17) P(x) = 1   P(x)
72 Theoretical and Applied Linguistics at Kobe Shoin 2013.3 No. 16
???2???? X;Y ?????(18)???????????????P(x), P(x), P(y),
P(y)????? X????? :X??? Y????? :Y ???????????P(x^y)
??? X ??? Y ??????????????? X ? Y ??? X^Y ??????
?????????P(x^y)??? X ??? :Y ???????????P(x^y)???
:X^Y ?????P(x^y)????? :X ? :Y ??????????????
(18) ?? Y
Y :Y ??
? X P(x^y) P(x^y) P(x)
? :X P(x^y) P(x^y) P(x)
X ?? P(y) P(y) 1
???? X; Y ???????? (????)??????
(19) a. P(x) = P(x^y) + P(x^y)
b. P(x) = P(x^y) + P(x^y)
c. P(y) = P(x^y) + P(x^y)
d. P(y) = P(x^y) + P(x^y)
??????????????????????? 1???????????????
??????????????????
(20) a. P(x) + P(x) = 1
b. P(y) + P(y) = 1



















(21) ??????????????P(x^y) = P(x)  P(y)













????????? X??? Y ????????????? X????????? Y
???????????????????????????????? X??? Y ??
???????????????????






????? X^Y = X^(X!Y)????
(23) a. P(x^y) = P(x)  P(x!y)
b. P(x!y) = P(x^y)
P(x)
????P(x) , 0????X!:Y ???? P(x!y)??(24)????????P(x!y)+
P(x!y) = 1????????????? X???????????X!Y ? X!:Y ??
???????????? X????????????????????????X!Y
? X!:Y ???????????????????







= 1   P(x^y)
P(x)
= 1   P(x!y)
2. 3 ????????????????????
????(23b)?????P(x) , 0???????????????????????
??????????????????????? a  b = c??? a = b  c????
??????a , 0?????????????????????????????a = 0
?????????0 = 0 c?????????? a b = c??? a = b c?????
????????????????????c???????? 0  0 = c () 0 = 0  c
????????0  0 = c????? c????????????????? 0  0?
?????????????????????
????(23b)?????(18)???P(x) = 0?????? P(x^y) = 0??????
???????(23b)???????????? 0  0??????P(x!y) = P(x^y)
P(x)
?
???????????????????????? X!Y ???? P(x!y)??P(x) , 0
???????????P(x) = 0???????????????MLSP??????
??????? X ????????? (???????????????)??? X!Y
????????????????? X!Y ??????? P(x!y)??P(x) = 0??
??? P(x^y) = 0??????????P(x!y) = P(x^y)
P(x)
???0  0???????
????????????????? X ?????????????? X!Y ????
??????????????????MLSP??????????????????
(25) a. ?? X????????????? (?????????)?X!Y ? X!:Y
?????????
















(26) a. ??????????? X ??? Y ??????????????











??????? X??????????????? Y ???????????????
????????????????????????????? X?????? Y ??
????????????????????????????????????????
??????? X?????????????????????? Y ????????





?????????? X ??? Y ??????????????????????
??? (27)???????????kx ??? X ?????????????????
????????????????????0 5 kx 5 1??????? 1???????
?????????????? 0????????????????????????
???????????????????????????????????????
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  kx  P(x^y)P(x)
=
P(x^y)
P(x^y)+P(x^y)   kx 
P(x^y)
P(x^y)+P(x^y)
??? (27)??kx = 1??????(28)??????X ?? Y ??????????
?????????????????????? x!y ? X ? Y ??????????
?? (regression relevant coecient?RRC)???????????
(28) a. ?? X ?????????
P(X = 1) = P(x^y) + P(x^y),? P(X = 0) = P(x^y) + P(x^y)
b. ?? Y ?????????
P(Y = 1) = P(x^y) + P(x^y),? P(Y = 0) = P(x^y) + P(x^y)
c. ?? X ????????
E(X) = P(x^y) + P(x^y),? E(X2) = P(x^y) + P(x^y)
d. ?? Y ????????
E(Y) = P(x^y) + P(x^y),? E(Y2) = P(x^y) + P(x^y)
e. ???? X^Y ????????
E(XY) = P(x^y)
f. ?? X ????









g. ?? X;Y ?????
Cov(X;Y) = E(XY)   E(X)  E(Y)
= P(x^y)  P(x^y)   P(x^y)  P(x^y)














= P(x!y)   P(x!y)
= x!y???????? (??? kx = 1??)
????? x!y??????????????????  1?? 1????????
x!y > 0?????? X ? Y ??????????x!y < 0?????? X ? Y ??
???? ???????????????????? 77
?????????????x!y = 0????? X? Y ??????????????
?????????????????????????P(x) = 0 (???? P(x) = 1)?
P(x) = 1 (???? P(x) = 0)??????(28h)??????? Cov(X;Y)??????
????? Cov(X;Y)? (28g)?? P(x^y)  P(x^y)   P(x^y)  P(x^y)????????
? X ??? Y ???????????????????
(29) a. ?? X??? Y????????????P(x^y) P(x^y) P(x^y) P(x^y) > 0
b. ?? X;Y????????? (?????)?P(x^y)P(x^y) P(x^y)P(x^y) = 0
c. ?? X??? Y????????????P(x^y) P(x^y) P(x^y) P(x^y) < 0
?? P(x) = 0? P(x) = 1 (??? P(x) = 1? P(x) = 0)???????P(x^y) = 0??
P(x^y) = 0??????????? P(x^y) = 0?? P(x^y) = 0???????????
? P(x^y)  P(x^y)   P(x^y)  P(x^y) = 0??????
????????? (29)???????? Y ?? Y ????????? y!x???
?? :X ? :Y ????????? x!y?:Y ? :X ?????????? y!x ???
?????????? x!y > 0???? (???? P(x^y)  P(x^y)  P(x^y)  P(x^y) > 0
????)?
(30) a. ??????? y!x = P(y!x)   P(y!x)
=







b. ??????? x!y = P(x!y)   P(x!y)
=







c. ??????? y!x = P(y!x)   P(y!x)
=







???????y!x > 0, x!y > 0, y!x > 0???????????????????
???P(x) , 0, P(x) , 1??????x!y???????? x!y??????????
????????????? y!x??????? x!y ???????????????
????????????????????????????????????????
???????????????????????????????????????
?????????????????????? X??? Y ????????x!y = 0,
y!x = 0, x!y = 0, y!x = 0?????????
?????? X??? Y ???????????? X????? :Y ????????
??????????????X? :Y ????????? :X? Y ?????????
? (31)??????????????? x!y =  x!y, x!y =  x!y, y!x =  y!x,
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y!x =  y!x?????????????????? X??? Y ??????????
???????? X ????? :Y ???????????????????????
(31) a. x!y = P(x!y)   P(x!y)
=








b. x!y = P(x!y)   P(x!y)
=








c. y!x = P(y!x)   P(y!x)
=








d. y!x = P(y!x)   P(y!x)
=









???? 1 5 x!y 5 1???? 1 5 x!y < 0??????? X;Y ?????????






x!y  y!x ???? P(x^y)  P(x^y)   P(x^y)  P(x^y)p
P(x)  P(x)  P(y)  P(y)
?????????
??????????? r2 ???????????????????????????
????? (29)???? P(x^y)  P(x^y)   P(x^y)  P(x^y) > 0???????????
????????????????????????????? x!y ????????
???????? (x ) y)????????????????????????????









? P(x!y), P(x!y)????x!y = P(x!y)   P(x!y)????????????????
???????????????????????????????????????
?????????
(32) a. ???????? X;Y ?????????? X;Y ???? P(x);P(y)???
????????????? x!y ??? default????
b. ??????????????????????P(x), P(y), x!y ?????
?????
??????? X, Y ?????????????? (???)??????????
??????—????????????????????????????????

















P(x^y) + P(x^y) + P(x^y)






+ P(x^y)  P(x^y)
= P(x^y)  

P(x^y)  P(x^y)   P(x^y)  P(x^y)

??? P(x^y)  P(x^y)   P(x^y)  P(x^y) = x!y  P(x)  P(x) ???? P(x^y)  P(x^y)  
P(x^y)  P(x^y) = x!y  P(x)  (1   P(x))???
(34) ?????????MLSP???????????
P(x^y) = P(x) 

















P(x) + y!x  P(y)

???????????? X;Y ??????????x!y = 0?? P(x^y) = P(x)  P(y)
????????(34)????????????????
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???? P(x_y)???? (???)?????????????????? 1?????
?????????????????????????P(x_y) = P(x^y)+P(x^y)+P(x^y),
???? (34)?? P(x_y) = P(x) 





P(y) + x!y  P(x)

+ P(x) 
P(y) + x!y  P(x)

????????????P(x) , 1???? P(x) , 0????(31a),
(31b)????????????? x!y =  x!y ??? x!y =  x!y ????????
?????
(35) ?????????MLSP?????????????
P(x_y) = P(x)  P(y) + P(x)  P(y) + P(x)  P(y)   x!y  P(x)  P(x)
?????????????? (35)????????????????????????
?? X ??? Y ????????? (?????)???x!y = 0??????? (35)
??P(x_y) = P(x) + P(y)   P(x^y), ???? P(x_y) = P(x^y) + P(x^y) + P(x^y) ?
????????????? X^Y , X^:Y , :X^Y ????????????????
????????????????????? X ??? Y ????????????













1  P(x_y) = P(x) 





P(y)+ x!y  P(x)

? :X^:Y ?
???????????MLSP??????????????? X_Y = :(:X^:Y)??
????
????????? (???)?????????????????????????











b. P(x) = 0???P(x!y)???
2. 6 MLSP???????
?????????????MLSP????????????????? (37)? (38)?
???????????? (38)???? P(x);P(y)??0 < P(x) < 1, 0 < P(y) < 1????
????? P(x);P(y)?????? 1? 0????? (????P(x)=1, P(y)=1??P(x)=1,
???? ???????????????????? 81
P(y)=0?P(x)=0, P(y)=1?P(x)=0, P(y)=0?????????)????? P(x^y)P(x^y) 
P(x^y)  P(x^y) = 0??????????????? x!y ??? x!y = 0??????
X;Y ????????????????????????3???????? P(x);P(y)?










X Y X^Y X_Y X!Y
a. 1 1 1 1 1
b. 1 P(y) P(y) 1 P(y)
c. 1 0 0 1 0
d. P(x) 1 P(x) 1 1
e. P(x) P(y) (34) (35) (36a)
f. P(x) 0 0 P(x) 0
g. 0 1 0 1 ??
h. 0 P(y) 0 P(y) ??
i. 0 0 0 0 ??
(34)?P(x) 





(35)?P(x)  P(y) + P(x)  P(y) + P(x)  P(y)   x!y  P(x)  P(x)
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(39) X Y X^Y X_Y X!Y
1 1 1 1 1
1 0 0 1 0
0 1 0 1 ??
0 0 0 0 ??




??? (40)????????MLSP???????????????? (13), (15)?
??????????????????????????????????? U???





(40) X Y X^Y X_Y X!Y
a. 1 1 1 1 1
b. 1 U U 1 U
c. 1 0 0 1 0
d. U 1 U 1 1
e. U U U U U
f. U 0 0 U 0
g. 0 1 0 1 U
h. 0 U 0 U U
i. 0 0 0 0 U












x!x =  1?????????????????????????? (34)???X^:X
???? P(x^x)? P(x^x) = P(x) 






????? X ? X ??????? x!X = 1??????X ???????????





??????P(x!x) = 1 ??????????X!:X ???????? X ????









??????????? (P(x!x) = 0)??????? X ?
???????????????? X!X????? X!:X????????????
???
?????????????Kleene???????? (13f)?? X????? U??
??? X!X ????????????????MLSP?? X ???????????
???????????????????????????????????????
????????1+ 1 = 3????????????????????????????
????????????????1 + 1 = 3???????????????????
? 1??????????????????????????MLSP?? X ?????
?????? 0?????????????? 0?????????????????
















?????????Wason (1966)?????????????E ,?K ,?4 ,?7 ?????








































































????????????????????? Evans and Lynch (1973)????????
“conditional truth table task” (?? CTTT???)??????????CTTT?????
????????????????????????????? E–4 E–7 K–4 K–7
???????????????????????????????????????
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????????????????????????? E–4 ????? E–7 ????
????????????????????????????????????????
???????????????????????? K–4 ?????????????
???????????????????Evans and Lynch (1973)??????????
?????????????????
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???????????????????????????????????????
???????????????????????????????????????
???????????????????????????????Sperber et al. (1995)





???????????? (24)??????MLSP?? P(x) , 0??????X!Y ?
X!:Y ????????????????????????????(X!Y)(X!:X)
???????????????????????????????????????
????X!Y ? X!:Y ????????????????????????????
???X ?? Y ????????????????X ????? Y???????X ??
Y ?????????????????? (??, 1985)???????? X!Y ??? X
? topic ???????????????????????????????????
Łukasiewicz????????????????? U????? X!Y ? X!:Y ???
?????????????????????????????????MLSP???
?????????????????????????









???????????? E(x)??????????E ?K ????? V(x)?????













Sx[(S (x)^(V(x)!E(x))) (S (x)^ (V(x)!:E(x))](V)(?E )?????????????




?K ???E(?K )?????????V(?K )^(V(?K )!E(?K ))? V(?K )^(V(?K )!:E(?K ))
??????? (44)??????????????????????????????
???
????????????????????????4 ???E(?4 )^(V(?4 )!E(?4 ))
? E(?4 )^ (V(?4 )!:E(?4 ))??V(?4 )??????????????????????
????????????4 ???????????????????4 ???????
???????????????????????????????????????
??????7 ??E(?7 )^(V(?7 )!E(?7 ))? E(?7 )^(V(?7 )!:E(?7 ))????????




???Wason????????E ,?4 ,?7 ????????????????????
????????????????E ,?4 ??????????????????????
???K ????? :?4 ,????????7 ????? :?4 ????????????
?????K ??????????E(:?E )^(V(?K )!E(?K ))? E(:?E )^ (V(?K )!:E(?K ))
????? E(?K )??????????????????????????????7 ?









(45) Sx[(S (x)^(V(x)!:E(x)))  (S (x)^(V(x)!E(x))]



























?????????????????????????? X?????? P(x)? 1? 0
???????????????????????????????????????
(38d)?(38f)?????????????????? X?????? P(x)???P(x) , 0
??????????????????????
????????????????? X!Y ?????????? (36a)?P(x!y) =




???????????????????? 1   P(x)?????












????????????x!y ?????? P(y)???????????x!y ???
???? ???????????????????? 91
??? P(y)?????????????????????? x!y ????????














(47) a. P(x^y)  P(y)???? P(x^y)  0??
b. P(x^y)  P(y)???? P(x^y)  0
??????????????????????X^:Y ??????? :X^Y ????
???????????????????????????????????????
???????????????????X!Y ??????????? X$Y ????
????????????????? :X!:Y ???????????????????
????????????? (2007)??????????????????????
??????????????Wason????? Kahneman and Tversky (1982)????
???????????????????????????????????????
(48) X(t)!Y(t)) X(t)^Y(t)) X(t)!Y(t)










(49) ~C(t)^:(C(t)NC(t)) = 1
?????????(49)???? C(t) ^ :(C(t)NC(t))???????????????
? X(t)?????????????????????? X(t)??? Y(t)??????
???? (????????????)?????????????




??????? X ?????? P(x)? 1? 0??????????????????
??????????P(x) = 1?????????MLSP????????? (38)??
???????????? P(y)??????????????P(x) = 0???????
??P(y)???????MLSP???????????????
???????????????????? X???????????? Y ????








?????? (?????????? 1????)???????????? (????
???)?????????????????????????????????MLSP





















(50) ~:Y(t) ^ (X(t)!Y(t)) = T
??????????????????(50)????????? X(t)???????
























(51) ~Y(t)  (X(t)!Y(t)) = T
??????????????????????????????? Y(t)  (X(t)!Y(t))
???????????



















?????? “Hurry up, and you can catch the train”,???????????????
???????????????????????????????????????
????????????? X(t)^Y(t)??????????????????????
???????? X(t)^Y(t)?????????????????????? (50): :Y(t)
^ (X(t)!Y(t))??? (52): Y(t)  (X(t)!Y(t))?????????? :X(t)^:Y(t)???
?????????????? (1993)??????????????????????
?????????????














(55) X(t)^Y(t) = :X(t)  (X(t)!Y(t))
???? ???????????????????? 95
???????????????
?? :X(t)  (X(t)!Y(t))???????????????????????????
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